Material and Methods

Soil characterization methods
Soil pH was determined in a 1:5 water suspension according to ISO 10390. Soil particle size distribution was determined according to ISO 11277 by sieving and sedimentation using different sieves and a Sedigraph III (Micromeritics, Norcross, GA, USA). CaCO 3 content was determined using a Calcimeter (Eijkelkamp, Giesbeek, The Netherlands) according to ISO 10693. Carbon and nitrogen were quantified according to ISO 10694 and 13878 using a Vario EL elemental analyser (Elementar, Hanau, Germany) . For the quantification of the other elements listed in table 1 soil samples were digested prior to analysis. Samples were acid digested by microwave pressure digestion using a MLS Start 1500 microwave (MLS, Leutkirch, Germany) according to the manufacturer recommendations for soil. The resulting solution was analysed by Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES) with an Optima 5300 DV (PerkinElmer, Waltham, MA, USA).
Gross nitrification and NO 3 -consumption rates
Gross nitrification and NO 3 -consumption rates were determined using the equations (1 -2) provided
by Davidson et al. 1991 . For each gas sample collected in experiment 1, 2, and 3, the fraction of N 2 and/or N 2 O evolving from the 15 N-labeled NO 3 -pool ( f p ), was calculated using the equations provided by (Spott et al., 2006) . 
c H : headspace concentration (ppm) of total N 2 O (GC-ECD, experiment 1) or total N 2 (N 2 concentration of artificial gas mixture = 20 000 ppm, assuming a negligible relative increase in N 2 concentration due to microbial N 2 production, experiment 2 and 3).
In experiment 2 and 3, N 2 O and N 2 in the headspace was diluted during each sampling occasion due to gas exchange between the headspace and the sample vial initially filled with the artificial gas mixture. Diluted NO 3 --derived N 2 O and N 2 concentrations were corrected using equations (11), (12), and (13). No dilution correction was needed for experiment 1 due to the different sampling strategy. In experiment 1, NO 3 --derived N 2 O emission rates ( ER p ) were calculated according to equation (14).
As the concentration of NO 3 --derived N 2 O after 0 h of enrichment was 0, only values determined from samples collected after 1 h ( c p1 ) were considered for emission rate calculation. For the determination of NO 3 --derived N 2 O and N 2 emission rates in experiment 2 and 3 equation (15) was used. from samples collected during experiment 3 after 2 days of incubation using equations (17) and (18) 
